Three strains of Gram-negative, aerobic, neutrophilic and halophilic bacteria were isolated from samples of a salt lake on the Qinghai-Tibet Plateau and a subterranean saline well in the Si-Chuan Basin of China. These isolates, designated AJ275
The genus Halomonas, belonging to the family Halomonadaceae within the class Gammaproteobacteria, was originally proposed by Vreeland et al. (1980) . During the past two decades, many Halomonas species have been isolated from different saline environments, such as saline or soda lakes (Franzmann et al., 1987; James et al., 1990; Mormile et al., 1999; Duckworth et al., 2000; Quillaguamán et al., 2004) , solar salterns (Bouchotroch et al., 2001; Lim et al., 2004; Martínez-Checa et al., 2005; Lee et al., 2005) , saline sands or soils (Romano et al., 1996; Martínez-Cánovas et al., 2004a, b; García et al., 2004) , mineral pools (Romano et al., 2005) , marine environments (Yoon et al., 2001; Kaye et al., 2004) , animals (Romanenko et al., 2002) , seafoods (Yoon et al., 2002) , artificial sewage treatments (Berendes et al., 1996) and walls and mural paintings (Heyrman et al., 2002) . Additionally, some bacteria that were assigned initially to other genera have been reclassified (Mellado et al., 1995; Dobson & Franzmann, 1996) . In total, 35 species of Halomonas have been described at the time of writing.
In this study, three novel halophilic bacteria are described using a polyphasic approach. Strains AJ282
T and AJ275
T were isolated from a water sample from Ayakekum salt lake (37u 339 N 89u 429 E; 3884 m altitude) located in Altun Mountain on the Qinghai-Tibet Plateau, China. Strain ZG16 T was isolated from subterranean hypersaline waters taken from a saline well located in Zigong (29 u 39 N 105 u 79 E) in the Si-Chuan Basin, China.
The medium (HM) used for isolation and maintenance of the strains was that described by Ventosa et al. (1982) . The medium (pH 7.5) contained (%, w/v): NaCl, 5.0; KCl, 0.2; MgSO 4 .7H 2 O, 0.1; CaCl 2 .2H 2 O, 0.036; NaBr, 0.023; NaHCO 3 , 0.006; yeast extract (Difco), 1.0; peptone (Difco), 0.5; glucose, 0.1. Water samples were filtered through 3These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains AJ282 T , ZG16
T and AJ275 T are EF144147, EF144148 and EF144149, respectively. 0.45 mm and 0.22 mm filters in sequence. The 0.22 mm membranes were added to HM medium and plated by using a tenfold dilution series method. Plates were incubated aerobically at 25 u C. After 3-7 days incubation, representative colonies were picked and maintained at 30 u C. Strains were purified by repeated restreaking; purity was confirmed by the uniformity of colony morphology. Cell morphology and motility were examined by optical microscopy (Olympus BX40). The optimal conditions for growth were determined in HM medium with 0-30 % (w/v) NaCl. The pH range for growth was determined by adding the buffers MES (pH 5.0-6.0), PIPES (pH 6.5-7.0), Tricine (pH 7.5-8.5) and CHES (pH 9.0-10.0) to HM medium at a concentration of 50 mM. The temperature range for growth was determined by incubating the strains at 4-55 uC.
Phenotypic characteristics, including oxidase and catalase reactions, H 2 S production, hydrolysis of aesculin, gelatin, casein, DNA, starch, Tween 20, Tween 80, tyrosine and urea, indole production, gluconate oxidation, phenylalanine deamination, substrate utilization and acid production from sugars, were tested in HM medium according to the methods of Mata et al. (2002) . Antimicrobial susceptibility tests were performed in liquid HM medium containing 50 mg antimicrobial agent ml
21
. Detailed results are given in the species description.
Fatty acid methyl esters were obtained from cells grown in HM medium for 1 day at 30 u C and analysed by using GC/ MS (Kuykendall et al., 1988) ; data are given in Table 1 . The 16S rRNA genes were amplified as described previously (Xu The sequence was compared with closely related sequences of reference organisms from the FASTA network service. Sequence data were aligned with CLUSTAL W 1.8 (Thompson et al., 1994) . Phylogenetic trees were constructed by the neighbour-joining method with the MEGA3 program package (Kumar et al., 2004) .The DNA G+C content was determined by thermal denaturation (T m ) (Marmur & Doty, 1962 ) using E. coli K12 DNA as the calibration standard. DNA-DNA hybridizations were performed by the thermal denaturation and renaturation method of De Ley et al. (1970) as modified by Huß et al. (1983) , using a Beckman DU 800 spectrophotometer.
16S rRNA gene sequence analysis indicated that strains AJ275 T , AJ282 T and ZG16 T clustered within the genus Halomonas (Fig. 1) T =LMG 23976 T ), isolated from a water sample taken from a salt lake on the Qinghai-Tibet Plateau, China. The DNA G+C content of strain AJ275 T is 65.9± 0.3 mol% (T m ).
Description of Halomonas arcis sp. nov.
Halomonas arcis (ar9cis. L. gen. n. arcis of a height, summit or peak, referring to the isolation of the organism from a salt lake on the Qinghai-Tibet Plateau).
Gram-negative and motile. Young cultures show rod-like cells (0.5-1.062.0-4.0 mm). Colonies on complex agar medium are smooth, circular, elevated and cream. Halotolerant. NaCl concentration for growth is between 0 and 20 % (w/v), with optimum growth at 1-5 % (w/v). Grows at pH 6.0-10.0 and 4-48 u C (optimum growth at pH 7.0-8.0 and 30 u C). Catalase is produced, but not oxidase. T =LMG 23977 T ), isolated from hypersaline waters taken from a subterranean saline well on the Si-Chuan Basin, China. The DNA G+C content of strain ZG16
T is 57.6±1.1 mol% (T m ).
